2. mmmwKDmm 

i|S]±W^nT^-5. WlA^KtUTH ##&*/B®»#SI*fiBg£ 
Bl3it^£Wr5fB»'Ny h*iM^tiiL,ffl<7)^mStn:^^ (£TF> MR (Magn 
etoresistive) t>fET 0 ) H <h LTcmmom&m 

mmmm.^y\ i &m<m^*>nT^z>o MR*ftint s^rttia^j&Si (An 

isotropic Magnetores ist ive) ^^ffll^cAMRif ^, g^c^^JStfi (Gian 
t Magnetoresistive) M^ffl^fcGMRiftM 0 , AMRif^MfcB 
FiiAMRA-; H&SVitt^fcMR'Sy F£PMn> GMRWffl^fc 
MA7F(iGMRA 7 KtWin5o AMRA7 F(t 1 
vY/ W>f) ^e^tSfl^u/ HtbTfiJffl$n, GMRA7MI ©IB 

HCttf^lSjl^tS^ibTti, MRi^AMR^bGMRl 

1 



T&fl!J<£>gH£bTte:, /\°^ — >1i> h/Wh (Throat Height) 

2\ T&fr^iMgfcfrtfX x7^7'J>^®ffi!l©«ggP^e > R^fl!l©«8aP*T©S 

|6]±, #i^h7>yya>->7h (Non-linear Transition Shift) <£>[S]±^ 

03 4 A&l^b03 7 A. 0 3 4 B ti 3 7 B, & i^i 3 8 £ 
#HBLT, WSgSfficalSBIiS^IA-.y K^©$aig^©— ^^-o^iTUiWrs. 
El 3 4 A^^ti3 7 AHX7^7'J >^®fc^ifi&»r®£3KU 03 4 

^©Sgjg^-rtt, 03 4 A*3cktfE|3 7 BtC^bfc«fc-5tC, 0»J*.«7 

)l/5-^7A^-+1t-r F • 3=-^x#A;*7— AM' H (Al 2 O s -TiC) «kt3^5S 
«10 1©±(I. #l;U£7;i/^ (Al 2 O a ) «kD&5«ftiI102$, &J5~ 
1 0 tfmg£<&JP*Ti£frr5. «»110 2©±l:, at£*m£9&3 
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Ht^y KfflOT^y-il/ KB 10 3 £JMT£o 

MRif 10 5$, it-hnm<DJP^{C^-r Z>o Wz, T^y-^F^t 7^1 
1 0 4<D±\Z. MRif 1 0 5 }3«MW^^$n^— 10 6 

-f 3» 

T^y-JVh^f^ll0 4, MRif 1 0 5^3cfc^«1S® 1 0 6 (D 

±\z, 7)i^j-m<Dmmm*&vtez>±Ui'-)i\* :S ? j rv7°mi o 7s, w^tf 

XA°7^ l J>^l:J;-3TMl, MRlf 1 0 5 Jl/F^y 7111 0 4, 

3 1 0 7|*HCiiirr&o 

L 0 3 5 A&cfctK0 3 5 B\Z7jkLtz£o\Z, TMil 1 0 8©±ll, 16 

jr mm, Mx.i£7)i^-tm£<otez>mm : ¥ j ry7 0 mi o 9so. 2Mm«i:f 

it, ny*?? h*-;n 0 9 a£7M-r£o mz, mmuttiz&nm^ir^ 
yy°mi 0 9©±tc, mm^\y Fmo)mmm£<ot£z>±mm?-yy°i 1 os 
, 0. 5-1. 0 nm<Dm&\zmf&-?z> 0 z\(D£^mmiz. m^^t^Q^n 
h*-;n 0 9 & (d±.\z. iw©/cJ6©ittM^e>^i>itti 1 1 

#;kl, 0 3 6 A*5i;£K®3 6 B\Zmlstz&o\Z. IMlf'^HO^X 
9 £. LT, -T^>5 U >^lioT l IBS^^y^W 1 0 9 iTWI 1 0 8 

10), laS^-V 9*><fcOT2Ml« 10 8 ©-^CD^#Jil^M{C 

g5S^W£^j££ftfc*liSfcJ:, h'JA (Trim) «jgi:P?«ns. 

mmrzo mz, z.(Dmmmi 1 is, ±s»^i 1 o*5«k^mitBi 1 
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9 (Dmm \z m & * -c mm l t^ps^t * . 

Z>o "&\Z, 7thI/yXhIl 1 3©M£¥fifc^£fc&K:i^<0M£TfJ&4t!L 
at§c ^{C, 7* hl/yXhll 1 3©±tC, l2li(0ll3^fJH 14S 
M$CtZ>o fr\Z. 7* hM 1 1 3 45«fcaC3'T;H 1 4±\Z. 7*VVi? 

XM1 15^, ffife<Dn& — >\zmi&tz>. WZ. 7*h Ml 15© 

mw&¥mz^&fz&\zffii£<DumT'mmm-tz>o 

h Ui/X hS 1 1 3 , 115 *3«fcrfl8&JI 119 <D±lZ. IBS'V.y 
£k «jt«/t- , ?D'f (N i Fe) «fcD&£±gMBMl 1 6*Mt5. 
, ±SHK«JBl 1 6©±t, MX-ltr)];^ A— 3- hS 1 1 7 £ 

0 3 7A*3«fctfEI3 7 B£7KLfc!Sl&fiBfC'\u/ Hif©¥®iT^ 
S. JKDHTtt, 1 7^, ^COffi©mM«^cfctXlfea 

XXZ. H3 9^l/04 3S#IUT, M^MOX^-T y(Dmj&tftmiZ~D 

^xmw-rzc 03 9OTSgi©7 7-f^©x7^7U yt/momtiXD—m* 

-f^l 2 0*a5®jKft:©^®A^e»t)T^»C^±$^Sfc*tC^^JKtC^fiJc$ 
ntl^„ 0 3 9H*HT, ft^tl 2 1 ateM£a?U 12 1 bteDDSB 

SILTl^. X^^yi 2 0(D^m.mmm (0 3 9£*Stt5±fl!l©*ffi6B 

) ©i§T'$oTX7^7U >^®©jfi^©MtCttaHgfiS^'\y Firfl 2 2 
#E«<*nTV><5. £<B»IIg8^v.y FiH^l 2 2 0HAtf0 3 7 A& 

<fctfBI3 7 BfC^Ufc^^^oTViS. 03 9 (C:fett£Ag|^\ @3 7Bi:» 
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»j \zmm £ n& x a £ — tj r&i ic^lt, x^-r ^g&#a*— #i tc se^u $ nfc 

I7^7'J>^I^Mb, Ml 2 1 a*3J:tf[H]3Bl 2 lb«t5 

04 0(1 |B@ftgft 1 4 OjWltLTV^ttSBfccfettSX^ ^1 2 0 tlHfik 
4 0 9rffi0"e&S- 04OC:*3^T, X7^^1 2 OUPILKi 

, 03 9<Z>4 0-4 OJ£0fiS"e^bTV*5. 04 1S, I3 9(Cfel^± 

04 OtC^bfccto^, X ^< ^ 1 2 0 <D*g|tfttl mfcfX^-^A^ 
^ F • ^ — ^A*— A-f F<fc9&5£«l 0 lT-M^ntl^o ^ 

Ml 2 7rttd^Snfc»l»K^iy F*^l 2 2^«^ntl^. 
g&l 2 7©^:SP^tt^-— A— n— Ml l 7T$>§o 

S4 0i5ctUl4 HC^LfcX7<^l 2 0TH TSS^HIl 0 3, T 
Mill 0 8, ±m&m^y^l 1 0, ±MII1 1 6^©J»^*B&jfr 
Sfc«>K\ I7^7'J>^Si:, y<-V ; E>F^<^*-^> (DLC) 
V^^M 12 8 ^MUT^§, 

04 2(1 fB@«S#l 4 0&&±VT\,*5Vtmfr$mlfc&mifcls1tmWz&ft 
577< ^ 1 2 0 £fEM£#:i 4 0 t^itlfIIT$§. 04 3(1 IS 

fiMKttl 4 OjWeHEU X^<^1 2 Oj&*SBgktSMfcl 4 0©^»>e>i?±U $ 

mmm.^y vm^i 2 2^^oTfe#^^ff^nTv^^^LTi^o 

77-f^'12 0<D&±mz&\,*T. 7sZ>^?\ 2 0 <h3E»*S#l 4 0 £<£>SM&g 
«tHl lte8~l OnmgMD, 77^^12 0 <D£mMffl^£fEliiS# 1 
4 0 £<£>SggftH 1 2 H 10 0~5 0 0 nmgra5o 
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— mtm®mizm&&m^tc$znt<Dm&izte, mm** fiz&i* 
—)v ^"7°s©iiS/jN^ie)bti^>o mmm^mzm^m^m^r(Dm^z 

etf\ mm.^^-7>&m'bT&m&\z&tf&mm&\z^^Tmw-tz>o 
^ 7^r ^ i 2 o 0x7^7 'j >^s©0fg(t m%-&* ^-r-v^ fx^u-£ 

tz\zx\ X7-f^i 2 0 5Mt5lt(D^t(«i:i^§. Mx.lt 
. 0 1 M$n5t7i^^XWT^?>7;i/5-^AtW f • 

-^A*-;HHi, Tg|Sy-^HI10 3, Ti«II10 8, ±SBfifcffi^.y 
^110, _h«SMJB 1 1 6^l:ffiffl$n5«Mff, #I;U£N iFei, «g» 
BB1 2 7 JC^ffl$n*T;i/^^"<i:T«SSJttS5-rst, T^-^A^IM F 

^^©^ter^^A^iM F • ^-^A^-m Fc^tN i f 
2 7iiti 0 1 tcDmxte. mm 1 0 n^bTiiai 2 7#^io&tr<j;-5 
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1 2 7 tCDHTte, 2 7 Kl;**LT±8BiBffiJi 1 1 6 *<5lo^fc*ttSSl? 

t<&o, &»Mfc^mmmm.'\y\ i m=p(D&mi!fi$iC*>-r<fc&. z\n&m± 
# o^® x^^^t t s#is^ <t cd ©sir a*£ d ^»-r < & & o 

o +^>M»C*5^Si«(£|gC 2«, 5~2 0nmgra5. 



7 



LfrLfctfZ, ^>A£^j&T3fc#<£±f2(D:£&Ti2, A-(DX7^7U 
#>IC, /\'-©X7^7U >^@£ 1 0~2 0 nmgMM^. ^(Dfctf) 

«8$nfc«ae<DBUot&^ x7^7U >^®£^«£©iH!k:&3mTMrPT\ 

X*7~£mttlZ>^&fim&-? : Sm&&$>Z>o Z\(DX*7~U, MRlfty 

m& t fimm-t z> z.t.&ffiitisfcffio, m^.x ^-xom^^imzvr^ mmm 
m^^nmmmz^r^mi^M\^mt^mx^t^m.miiii^t^mr^ 



8 



&m.nw>mz.%>^xmm vrz&mmzu&j: o \z, m 2 cdu^uw, 1 <duk\zm 

L T m #4- b T V CO T & & o 

mRMmmm&fc&mzmM-r&o 
*mw<Dmmmm<'\y Ffflx^^^^x, £§2cogitfm> ib^^ie]^ 

®{C*fLTM< t> COT* -dX feck V>. ilCOii^ IB^iK#:^lHl^bT^^r B 1, fg 
2CD^^fB^#:C0®<hC0^T^«3 0° KTTJBotfciK 

^#:co®^e»iin^>feco'ra5oTfc c t^o z\<nm&. X7-r^n tB§t*R#: 

^^S^t3fB^#:cD®^ ^^in-f) COT * o T =t 

co 0 &m iz * # § x ^ co mm & fwm t* ^ co do & & m l t ^ t fe ct ^ 

o 

*^HjC0^Mam^^ HfflX^-r^{343^T, fB^#^HJfebT^§ 
K & <k mB^^#:^#ji: b T I ^ m CO ^ -ftt \Z&^T*>, X ^ -f ^ ##:teifiM 

feck^^A^^B^#:^^^n^cfce)^fB#^#:co@{^LTM< fecOT 
$>oTfeck^o 

£fc, ^B^co^Ma^^ FfflX^-f ^^*5V^T, fglcog&#<h£l2co3&# 
£co&-f£)S«3 0° JiTPr&oTfccfc^o 



9 



^mvmmmm^y ^m^momm^t^/vx^x^^o z\cdm&* 
i$\*\m\z. mRfflft&^tsmmz&uxmi&znrcBffi&mL, mmumm^z 

^m(ommmm.^y vmx^-iyiz&^x, ^^y^wtrnwrnt: 

mmzm<m^moWMm^/ux^x^^o zwrn-e*. mfcft&imz* ^ 
^^tsmmz^xm^nrcm^^v, wmz&mmizmf&znx^x 

&tt. ^wvmmmm.'w vm^^^yiz^x. ^^^y^^mm^t 
mmffi£*^tsm&iz\$. mm^(Dmmmmzfa<m\z. mm^mmmmz^i 
<mo)o%(D, mmffimzmmmz\in<mizmm-?z>fflft<kK> mmm&frz 
Mtitz&wizmw-znx^xb&^o z\(Dm^. mmmmm^x^^ma^ 
mmmm^itisX^z>m<D^-fn\z&^xb. 7.?^ ¥*mxummw<Dm 
iigii, r-d'J>u< t^tmmtetm&isx^&miz&^x, ^i©^©^ 
%Mfauiz^&n%fflftmmmw<DmizmmisXb<k^ 0 

ztc. ^mn(D»mmm t ^v Fmx^-iyiz&^x. x^-ty&mmmuii 
mm^t^tsm^izit. m, 1 (D^cDo^mmmz^n^m^^m.mm^ 
fi]<Dm-£iz* Mmffl±w<DQm,mm-jj&](D&i£ (D 5 o%uyx$>^xh^o 

mz^^m.m^(Dmmx^^xmi^M\^m<Dj&m\zmm^nrzmmm^ 
vvm^t^mx. mwnfamz. ^u^mz^rnKD^t. ^m.wtxm 

ttfam3:fc<DBmm^ftiz£>^xm ft vr^mmzu^> & ? \z. m 2 
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it-sis^, ^i©^^^-r^rc^^x^-r^ffl^^w^r§x@<h, 
xs^^A/wrfe.^. 
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— # >cfc «5 &S * o T ct 

mmfflmmmmzfa<m<Do-t><D, mmu<Dtmmmzfa<mizmm'?z>ffift 
a i ^■mno'rn i ©iiitofjiii:^57 7< ^©#M0-z;&£o 

EI 3 A*5«fctf0 3 Bte, SHBUK^y Kas^WiHig^Jsfca)— Wc43 #5— Xg 

0 5 A*3«ktf0 5 Bfct* 0 4A*«fctJC0 4Bf3JI*<xe&SiWrSfc«)©Br® 
0 6A^I6BH 0 5 A43cfcOT5 B Uft< XS£iBirr££«>0»riB 

0-rab^o 

0 7 A*«fctf0 7 Bte, 0 6 A*3cfctf0 6 B tCJK< xeSiffi^T*fe«)©»f® 

0T^-5o 



12 



08 A&<fctf08 B(l nmm,'\y KUt^©— #J©^j&£^-r#r®0T&£ 

o 

mi hi *%£w<Dm i ©^©jgflBki^TA— (Dmm&n ofctbomm^ 

o 

014tt, 01 3lCgKlfi£I£BJT£7t&CQ#J®0T&£o 

01 sit 01 4tci^<xe*ittwrsfc8e>ofi!iiS0T*s. 

016(1 01 5(c^<ili£!aBJT£fca6<7)#J®0T&£o 
017H 01 6lC^<Ifl£iaBJ?T£fc&<7)#lffi0T&§o 

iisd *mM<Dm i »^i©fici5X7'f^©i^®-i^^tiii® 

020(1 ^Hj^^iw^m^^fc^^x^-r^fflv^n^/N-F^^ 
x^S©^£^Ti&BJ0-e&£o 
02i(i *^o^i©^jis©^siJc^sx7^^ffl^e>nsA--K5 s >f 

©^i^sti®0T*?>. 

02 3d iHei«##±i^tcfeJts*5g^©^i©^ffl©^s8»c«sx7-ry 

02 4d *mM<Dmi<Dmffi(Dmm\zm%x7^y<Dmmmm.^y vmTiz 
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43 vt z> n £ m -h <d &m o) — m & ^ -r m& 0 t * & . 

02 9H *fm<Dm3<Dnm<Dmfflz%**7^ ynt^mvtb*. 

0T&£ O 

13 2fi *%m<Dm4<Dmm(Dmm\z%&^i¥(Dm&(D-m*mTmu 

tI0T&<5o 

El 3 5 A*5ckOT3 5BH HI 3 4 A:|3«fctfEI3 4 B lzfffi< X*S£f£^T£7c 

0 3 6 A£>£^03 6B(1 0 3 5 A*5«fct*BI3 5 b lzM< XliSltt^TSfc 
#>(DBJr®0T&£o 

0 3 7 A33J;OT!3 7 BfcL Mm&ffi<Dmm&m.^y H^roHflSHTfeS. 

03 9H MgftfiS©X ^ 0X7^7 U >^®0^©— ^J^^«®0 

14 0(1 IHfii<S#:3&W±LTt^«filJC*^Silit^©X^-f ^<hlS®«E 
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im i (DmmcDMWA 

M4 2t^LW^ IIl^A-yFif 2 2H X 7< 2 llc£> 

tt££fW«EatfS4 2 0i£TO-3TX7^7U >^I3 0 OifigNcKBSnTH 

I7^7'J>^I3 0H ^MS?tm^4 2Kiat^l CDgB#3 1 <h, ^m^x 
^4 1 t£ift^2<J!>8B#3 2 il©^3 1 <h|g2(Dg&#3 2 £©|!8<Z>&# 
SB#3 3££*rLTV>S. ff§l<DgB#3 1te, I7^7'J>^iS3 0 tttSMffl 
©®l£^UT¥fTfc:fcoT^£. ^2©^3 211 I7^7U>^I3 O0i 

(Dfflft3 1 mi ©g&#3 1 <hfl2(DgB#3 2 £©£rf:fc 
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x7-r^2ni tmmmzfa<w (mnz^n^rm<Dm) ^ttii 
m%^v \ i m?2 2(D-ri&htzz>mmM2 3 1. tmmmzfa<m (muz&tf 

^15§il2 5^W-5o m^2 3it. i^«7Jl/5-^AtW K 

7U>^S30(1 MMS^KSfcifi^® 3 0 a £CD® 3 0 a l^LTBfS 
(D^l <©^^#-r^)®3 Obi:, S30 a i^LT^ 1 (D^Mck 0 fe*#&!fl 
2(D^^WT§®3 0 c <h£^-A/W£„ ®30 a«X5K^:£&2 1 (£»l>g^ 
IS] (0 2tz:feW-£;fe£;£|Bj) cDM0'Jifi^^@eg^n, @3 0bttSMAS4 1 
©ifi#(C@5e^n, Si3 0c(l I7^7'J>^I3 0(D^:#:^^®3 0 a&J; 
OT3 0 b»«i^oT^5. 

j£t^asi;T, ^us^^t, x^-r^**#:2 i \zMVT$zmmi£frt>Mnz> 
^7U>^S3 o \z&rtz>m\ih(Dmw:(Dmm-iz&-2T , iHSiKftoiHitei^^*^ 

HltC^Lfccfc^tC, X7^7 'J >i^I 3 0 Oi 1 Oil^ 3 1 It 1M2 3 
tmmffl2 4K£fca*oT6BS;*nTl>£. Il©^3 1©-5^S«SR2 3K 

3±#:©^m®jii^fS]©ft$L 0©5 0 %JETFT*5;i£j&W£lA>. 

&4o> S4£g&2 3±#:(D^ail^f6]<Z)S$L 0 0»J*.&1. 2mm^l) 
o Z\n\ZttV, WMU2 4 (DQm.m&-fifa(D&2 L 3«> 3 0~4 0/traggt 
£3, ffioT, X^-f^#:2 1 <D^iija^|Rl©SStt, 2 3 
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^L«Effi*S4 2 IZ&tf&T,?^ ?*W2 1 ©S$ (0 1 »C*ttS±T^ 
|p]<£>5£) HOtl fll^fcTO. 3mmT£3o ^HS 2 5 (Djp^te, #J;L 

01CSlfc«k5l:, X7^7U>^I3 0©I1©^3 lSr^tr 

0 £ 1 . 2mmt b^«-&tC*3tt5SSL 1 tftmd £WH&mH 1 

Sf, ft£L 1 £ 1 0 Mm^i Lfc^-giCte, MM 0#O. 5°, 1°, 10° 
, 3 0 ° (Di#(Di^<g;^H 1 it, ^tn^n. 10. 3 9 ^m, 2 0. 7 7 /iin, 
2 0 9. 8 3 Mm, 6 8 7. 0 5 nmtUZ> 0 

&ft. 0 f£mtlsltia&\Z\Z. Mmd&O. 5°, 1°, 10° 

, 3 0° Ot^iDilillHlft ^n^tl, 10. 0 4 Mm, 2 0. 0 7 /im, 

2 0 2. 7 8/im, 6 6 3. 9 5 ftmif^„ 

Sfc, ISLlSlOOtfmtbfci^tH Aft0d«O. 5°, 1°, 10 
°, 3 0 ° ©£#c7}i§5<£MH 1 ^n^tl, 9. 6 0 Mm, 19. 2 0 Mm, 

1 9 3. 9 6 Mm, 6 3 5. 0 9 umtt£& B 

&\Z. E3 3 A^t^L08 A, 03B^^Li8B, :fe=fcO® 9 £#Bg LT, * 
HJfi©^!S»C^SX^-r^tC*^S*J«HK^'\»^ H^2 2©SlSg;£8;<D— Wfc: 
C^^Tl^BJ-r^o &*5, 0 3 A/^bi8 AiiX7^7U >^®*5cktKS*K(D± 

mizmmtzmm&^is, 03 b&^ibs Bttii^©x7^7u >^®ic:¥ 

*it:^tt5iIllA7 H^2 2 ©iStfi^Srm, £t\ 03 AisJ:tfBI 

3 BIZt^VTz^oIZ. ^J^tf7JH-^A^W H • f ^^A*-;H H ( 
A 1 2 0 3 • T i C) «fcB&S£«l ©±l£, ^J^tiT;i/5^- (A 1 2 0 3 ) «!;&& 
3*&a«2£, *«J5 Mm(Dff^Tii«T^o IfegtB 2 ©-Lie, 
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mz, m^t7)i^-r^Du^mm^> #j;U£4~5 umom^izm^L. m 

£LT<DTU>'-)l\Hr^v7°m4&. Mz.ttm2 0-4 0 nm<Dm&lZBJ&-? 
3„ )k\Z, Tffl>'-)l\Ur J rv7°m4(D±\Z, ^mW«^tfci±ifflC7)MRif 5 £ 
, m+nm(7)j¥^^^-r^)c MRif 5H —^gU^XT^T U 3 0 

ssM^n^o MRif sit x^v?iz£^TMj&istzMRm&m$i&) 

\ZX.y3 L >tf~?Z>Z\t\Z&'?TMl$.-tZ> 0 fete. MR$f 5CH AMRif, 

GMRif, s^^htmr ( h >*)vm%mfm$k) m^<Dmm.t&tri?J}%:& 

4(D±iz, mr^ 5 \zmm.&nzmfm-znz>— tt&mmme t+nm©j?^ 
\zmf&T&o mz, Tuis— jw^^yy°m4^^zsuRm^ son;, mum 

LLT<D±ffiy-)l\Uf^y7°m7 ^Jx^2 0-4 0 nmO^CIfiEl 
, MRif 5^y-Jl/F^f7^l4, 7 (*HC*Il3:-?-£o F^-V y 7°Wk4 

"y^Vft—Ry (DLC) mOfi&Zo y~-)VY^^v7°Wk4, 7 

y^^tCfcoT^bTfc^Vib, IbfWIffl^fi (CVD) m^TML 

Fwxjj\zm^zttz>±ffly-)V}*mMTffimmm (jbtf, t£MM£ 

fEfo ) 8©il0l8a^ #51. 0-1. 5/tmOJI*T?, S&toKUgJ&'T 

©ISctTi^ns. TSHSfcffiJB 8 <£>H§ 1 (DM 8 a fcju W^iln-f^ 

TSP«8ffiS8©^l OS 8 a(D±tC, T«H/B 8 ©|§ 2 <Dg 8 b £<fc 
^3©i8c^> ^1. 5 — 2. 5Mm©JI*f:f)St5. B2®I8blt 

TBvmm8<Dmmwft&iei&v* miasms a y^mm ( 

0 4 A*3cfctfBI4 BlC^T-hfll) (DM CHgM£*l£o II 3 8 c tt, ^1© 

18 



TBBflfcffiJB 8 (DM 2 8 b £>&Z$m 3©l8cH NiFe (Ni : 801 
M%, F e : 2 0fi*%) iftfiBft«B3fcMe#*4T&SN i F e (N i : 4 5 

Fe : 5 5ii%) 3?<£/8^, &o€rffiC<fco"ngJ5fcUT*><fcV>U 
m%}ffiJ&mmmT«$>Z>F e N, FeZrNf0M^fflK X/\°y^K=fcoT 

mmm9&. mo. 3~o. 6 um(Dm^\zm^r^> 0 

In )V £ y V— A tb -o # & X. o § © L & ^ 7 1/— A £J£jjfc 

"T^o ^(-, £©:7U— A£fflV*T, ^l/-AJ6o#fe(CJ;oT, 0!l*.W!«H (C 
u) efcO&3iiJ8l:3-r;H fllAfcEKll. 0-2. 0 tfm©JP#.:fc<fct*l. 

2~2. O03-r;nf7?TMt§. sfct, 7i/-A^iits. 0* 

IfegUil l53~4/ira©|«t5 1 #JC, #I*_kfCMPKckoT, 

TMil8©^2 0!8 b*5it;i3©i8 c^'itHtS^ iiil 1* 

w^ut, @6Am mm^-on otzmft 

g|JilfcT»l8 0i2 0|8 b*Dck^3(7)S8 c <h^S 1 1 

o)±\z. mmm&vtz&umic^vy'mi 2&, ^ja^o. 2-0. 3^0 
mwzMj&T&o 33®^* vy°m 1 2 icfcjs-rsiifeigttmt lt«, — mmz. 

^V'V ; E> K7'fi'*-#> (DLC) iHS^rW^Sl 2ti 
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ill i mwi:i7f>^lT3>^^ h3jN— ;w*^-rs. 

, 17^7 U 3 0* "bTM@Jf 8 (Dm 3 <DJ1 8 c (D±<D&ft\Zfrl#T± 

Will 3^2. 0-3. 0Mm©^tMt§i*(l, ii^^JH 0 
WilSKl 0aCj|t$n§ct5ti«Il 6^2. 0-3. 0 Afcm<Z>ff#.fc: 

^•r s. ±w&mm 1 3 t«m 8®i3©i8c ©jL©gB#K:jBf££ 
nfc3>^^h*-;^^iT, T«i8©^3©i8ccg)»u 

13tt, N i F e (N i : 8 0 MM%, F e : 2 0 M 
flSfoai^^WWT&SN i F e (N i : 4 5a»%, F e : 5 5li%) ^£ 

FeZrN?©tt»», X/1y^K:«fcoT^JdoLTt>J;V>. £ ©fiftieth 

fc, i*rai£*ft&©efci&©£«>, ±WI13^ ii^(D^gI^A--?a^ 

, BC1 2 , CljfOlll^ CF 4 , SF 6 ^©77i^X^O^?: 
ffl^£KJSte'r:f >Xy^>2f (R I E) jWflt^nS. mX\£7)Vzi> 
-ft>5U>^CJ;oT> T«@S8©JII2©/18 b£jg£R#H;:$jO. 3-0 
. 6 w mgSXyf>^LT, 07 B»C^U£ck5fc h U Aflfctt-TS. £©h 

u Amit(c<fcn«, #e h ^ ^ z (DW%Th^mz^^&m%.(Dfc& o ^ £ sn^j 
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OMIT, illlA-y Fif 

&&Tf±&mmm i 3 tspms 8 ±gMBffis 1 3 vrnmBft 

t (Dmzmn ^nfciss^-v 7^ii2t, < t fiBj&*T8&fiB«B 8 & «fc 
^±«in 3 ©rate;, ^n^^*fbT^$n^M-rri^w^nfc^3'f 

0 l:fcj;tfei2 \Z^Vtc7,7^ ¥*W2 1 © 5 £>S1£gB 2 3 
tXH8BJc:*5ttSS«ltC«fcoT«lJ536SnTlriS- X7-f^*#2 1©5 

•£0>*&&8B2 4©^:^«^--A-Zl- hS 1 7T££o 

Jfcfc, A-lC^fLT, ^1©^3L H2©ffi#3 2:fe«k£fl£!f8B#3 3£ 
ttSX7^7'J>^®3 0<h, ^M»ftA^4 1<h, ^df£ffi*S4 2 <h£7MT 
3„ Bl©^3L g§2<DgB#3 2*5«fctm#SB#3 3 te, #J;Lfcf> 0F£gfi 
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o-h/Wh^L<75:5j:5[:, A-©5ff«SrfroT, A— fc:2*Ur^ 1 ©SB 

#3 1 &^ty®*^-rs. mz. ^iiiMt§A-©M$^^T/t-©ii 

£fToT, fg2cDg&#3 2 <h##gB#3 3 <hWtS. 

fSJAtfX7f>yi:J:oT 1 l7^7U>^I3 0Ci3 0a, 3 0 

01OH, #xA£:fctt£X7^gB#©E^J£^T^iaT?&£>. ilOC 
&t^T, ^5 0tiX7-f ^MiUTl^, A— tt, El 1 0 Kl^Tfefrtf 

fa\z-mzmzm%t<Dx?^y$>ft5 o s^tr. mi o -era, ^o^-r 

7—7)16 0±\ZWt*>tirz3itiZ6 2 <fc, £©3£&6 2{^*fbTT— A 6 3 €^ 
bT«tt)#tt^nfe3il*r^SP7 0££fiM.TV>5. lilted yt!>^"X— ^6 
ltt, A— icMSgrrs^y tf>^7>- h 6 1 LT^5. 

R5fc|H^$nfc3*©ffifm#in1*7 5 A, 75B, 7 5Ct&Sl/T^5. >&ft 
«J#SP7 3tdtt, f&ft8 0«$nSJ:5l:^oW?) 0 te^8 OlCfck if® 
W&W&<Dllfr*>13L%> 30©fl|«^i(tbnil^. ffifi#ftH$7 5 A, 
7 5B, 7 5C0#T^f:fl -tn-^n, M8O0M1#M (?L) KJf 
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^8 0<Dfi3^ft) ^ < fctXl5Ite^|oitcffi»i$ns«fc , 5tC^:oTV>S. 
^I8 0H A*-£«#^Sfly#IB£WLWS. ^©M8 OTU 3~D(D 

o ci©w0se«, isms 0(D&ftntttomz^n^n3^fa(Dftm&ttm-?2> 

f:6£D907^faI-^ 9 l~99i, A— |*|CDif ^©MRfU^- 5 CD*£#i{ii£: 
£«1/T7^?al-^ 9 1-99 £MW't&Mn ! &Wa 6 

£<»^gBTte. fjfiJtSPSffi 8 6 VJl/^y 1/^+1-8 7 ^bTA-rt©S 

3? 9 1 ~ 9 9 £fffijflrr&o 

^IZ. Ell 7^#BHLT, *IIJfi©^ffitC^2>A7'f ^©KiS^ 

}il:^HTiL<KMt-5. Ell 3&^LEI1 7 it. ^tl^tlX?^ 5 0 

n-i:^sn5a»©x7'T 5 o ©MRif 5 <aj&#i<i£tfcttiL&a*£» 

1fi»[©A7-f ^SBt>5 OII^it§MR/W h&cfc^XD-hA-f h^L<&<5 
£5l;iA'— <Z>OTJ§£froT, Xyi'^SOH^tUT, X7^7'J>^I3 0 
©^l©^31^tfiS31AMt^ CKDNf^T, X7-f«50f: 

mz, mi 4\z^i,rc^^\z, izmziti-tr&n—cDm^^TLTn-cDmm* 
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?toT, X7-f^5 0(C^LT, X7^7U >^®3 0©^2©^3 2 £ 
^™3 3<i:$Mt§ 0 :©IMf:^rcffi3 1A(^10^3 

li/^, £<DB#,&T\ X^-f^^5 0(C?g^A^4 l^fig^tl^o £fc 

OB5 0 a«$nt^5. 
friz, m 1 5{C^L/tcb^tC, X^-f^g&#5 0©I 5 0 a£jltRtfHCXy^ 

0 ate® 3 0 a ® 3 0 a tc2fr&® 5 0 b<£>8l£y;, fiMI5UraT 

0 1 6lZ^Ltc^o\Z, X?^yffift5 0 0® 5 0 b^iltRtfH'Xy^ 
>^UT®3 0 c ^f^t§. d(DX^^>^}C^o^M5 0b(i®30bt 

^7<^5 0 015 0 a1=®5 0 b®l7f BCl 2 , 
Cl 2 f®Ii^^, CF 4 , S F 6 f ©7>yi^^Xf ©^X^ffl^fcS^ 

'i4-r^->x^^>^ (r i e) iz£-DTftt>nz> 0 
^z, mi 7\z^tc^o\z. &m^2 3&£z$mmffi2 4(Dmzmmmzfa 

it. 0U*.fc£#?j3~5 nmT$5. iftt^X ^ 5 0 0f|T/t- 

X^-T^^5 0td*fLT®3 0 b£fc«®3 0 c ^fiTT^KIwIBt 

X^-T^2 OCD^CD— ^J^^LTl^o ^CD0ijT«, 2 3 

i£:#0SfuIi&^ftC£>:g:£L Ottl. 2mmT£D, ^M^tB$s4 2 £:fett<5X 
^^;£#2 l(7)K£H0te0. 3ramt*0. f§ 1 (Dffift 3 1 (0-5 "5£«8B 2 
3 »C^SnsfflJ5J"<Z)^ft)ijfi^l6]©g$ L 1 it 5 0 w mT& 0, Si ©8B# 3 1 

0 1 8K^Lfc*7-f ^2 0 £^T£1*X^>V3 >{^«9ttttT> mfef 
§fB«#:4 5±^^±$i±^i^^>, ^10^3 1 <tlHfiki«fr4 5t©H© 
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H19*#Il/T. \*i?>/Vl7-£>7V 2 2 OfCO^TaftBJ 

iH»flfflar&3A— h'r^X^ 2 6 2 £#fi6rr*<fc-5 fcfiEBSftS. 'Ny h'y> 
Wt>^'J 2 2 0tt, X7-f^2 0t, ZKO^^-f ^2 0*#ftW^^-r 
§D-X^>ya>2 2 lt^iiTV^o W>ya>2 2 1H ^J^^X^ 
>UX«tC«fcoT^$nfe«tife3K©P— Htf— A2 2 2, ^©P-Ktf-A 

2 2 2 <D-iffimzmrt t>nz> tmzx^-t y 2 o^m^n. X7^^2 otcis 

^&gEfeg£^*-&:7l^>^ 2 2 3 ^:, D-Ft:-A2 2 2 ©fM3&£I£tt£> 
nfc^-X^l/- h 2 2 4 <h*f LT^5. ^-X^U-h2 2 4H X^-f^* 
2 0£A-K5^X^ 2 6 2(0h^^/^^|ff^|Rlx^»J^ii-^)feJ6(DT^7 t ^- 

T— A 2 3 0i, Z\(D7—K2 3 0 ^M/rT^^ X^-Ol/^— ^ £&Wl/TV> 

s. 7i/^->^ 2 2 3 ^4sv^t, x^-ry2 0 3&*Btf9#^^nsau^ctt, 
y 2 o £ — ^ tc^o tz.tib<D v > A;i/gB^i£ <-> nx ^ & . 

'Ny H^>/t;i/Tir>yj 2 2 0fl T^^rLX-^(DT— A 2 3 0\zMK>tf 
W?>n5. 1^©7-A2 3 OiC'Ny H > ? >/t;UT-fe >^U 2 2 0 X> tttffc 
fe©ttA7 F7-A7t>^'J ^©T-A^WT^^'J 
y^^a-T— AiC\«, F>?>A^|/T-fe>yj 2 2 0 SlXO#ttfc i b<75tt'\y H7> 

EI19«, s\y F7-ATiz>^U<Z)— M&tHIsT^Zo Z\<D^\y H7-A7 
ir>^U1?tt, T-A2 3 0©— JS8BtC\y \*i?>/VV7±>'7V 2 2 OfimK) 
ttlft*>tlT\r*2>o 7— A 2 3 OOfM^te, X^-fJ^-^O- BB£&5 
n^)\,2 3 l#3l9tttt£>nTtr>5. 7— A 2 3 0 Palate, 7— A 2 3 0 

£ig»aifiEC£j$T*£«><&«i2 3 4»cgio#tte>ns«is^sP2 3 3**tgJte> 

EI2 0*5«fctfEI2 1 £#HbT, A7R^yi?7t>^'J©H»ltA 
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1^0, i2 1 ttA— K^>T^^SIfi<O5p®0-t?*S. A-yH^^7^7t>y 
U25 Ote, W7-A2 5 2Sft5 + t'J 7^251 *tl/T^5. 
©7-A2 5 2C(l ffilftO^y K^>A;PT-fe>^U 2 2 0*^ SWdlHRS* 
WttTSit^lRltCM^«J;5tCflJlt)#Jj-6>nTlriS. *t'J^y25 1 IC&^TT 
-A 2 5 2 £teS*HB'JK:te, ^xn-f;^- ^cd— gB£&3:3-r;i/2 5 3#5i 
9tttt£nTV>5. A-yh'X^7^7t>^U 2 5 0ll A-F^^CX^Sgt- 
ffl*ii*tl5. A-Hf^X^gfll Xtf> 2 6 i tc^Dttttcn 

fclfi&&tf)A— Fr^fX^ 2 6 2^tlWI>. ftA-Hr^X^ 2 6 2mz. 
A- F^VX^ 2 6 2 £^T^ft-r&£5^2-3<£>X^-r^2 0 atfiHsns 
o ^Xa^fJl/t-^H KX^7^7t>^U 2 5 0©3^fJl/2 5 

X^-T^2 0^|^<^\^ HX^^^T-fe>yj 2 5 O^i^T^faX-^U 
, X7-<^2 0&3z&-?Z>£mz/\-F^j 2 6 2£2tLT&«fti&*r£. 
r©A-Hf>fXi7gttttt, T^^^-X— ^t^cfcoT, X7^^2 0$A- 

Hf^xx2 6 2© h^vzmmjjmz&mts&T, x^-r^*2 osa-ft-t 
x^ 2 6 2i;^iTti^t?.o x^-r^'2 o»c^sns»iifiatm^y 

t, a- y-^jTsZ 2 6 2 tcaa&stiTVisif ^s^-rs. 

EI2 2*3<fctf0 2 3£#B8LT, ;fc^jfe©^S8lCfl&SX^y 2 0©fls 

^2 O©«jH*^-rffll®0» 0 2 3ttlE0fcj»#:4 5 &1fr±LT^Z> t^OX?^ 

02 2 fc7Kb£«fc"5fc:, X7-ry*#2 1[l gEii&{M 5**1315 LTV* SRfl 
tt, 12&«l#4 5 ©lelfell ioTiCS^Stctot^tt, fB#4K#4 5 
OSA^inS. — 02 3tC^Lfecte>{3, X71'»2 1H fB#*£#: 
4 5^#lhLT^§f B 1«. tBH$£#:4 5 <Z)®tgStt-r*. 

0 OB 2 3 2 iJS^SB# 3 3 ct 0 fc^flflKASS 4 1 #82»*!f # 4 5^6 
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SIH, I7^7U>^S3 0©11©^3 1H &mm#4 5<DW\ZttLTte 
&¥-ft\ZteZ> 0 ttmmft4 51>mmVT\<*2>m* I2©^3 2ilB«#:4 5 

V>£H. X7^7U>^I3 0©I1©^3 ia*aH®&#4 5<0®K2tLT¥ 

t.UmmW4 5<Z)iBi:<7)IBI©IE«tFHtt5 nmaft-e*S. £©«fc-5fc3a»*i# 
4 5©|ElfeB#^^tt^>X^'1'^#:2 1 17^7 U 3 0 OOOfi 

©J^JK £ <k o TMit £ £ t 3 c 

\z, 7>7^y&i*2 iibm&mfc4 5<DWfr*>mnz>miz\z. t^3 3^i 
z\(d&o\z, *mffi<Dmmiz%kz>x7^#'2 x7-r^2n» 

^T, X^-T^*#:2 1 <fcgE»i«#4 5(D®<h(D^M®^^^/jN$<^:«9, 
X^-f ^*##:2 l tgaS«Eft:4 5 ©ffi£<D##ffi^fc#firt::/jN<* < &5. tot 

» *ms©^tc#^>x^-ry2 otcfcnti, fB^#:4 s^s^-r^x^ 

3E®iS#4 5 iC0«^(3ckoTlS^#:4 5^«^M^\^ F^2 2 ©JtflW* 
£ i; Z> Z\ £ &ffi±-T Z> Z\ £ ifi-Vg & 0 

Mfc, *mM(Dmmuz&z>x5r-(¥2 o\z&nix. ^(D7,^^y{zit^x. 
u»m&4 5<D&±miz&v}2>x : 7'i&*ft2 1 tmmmfc4 snrntcDmrnm 
mmm\zfr-z<frz>. fox, x^-r^2 o ttzmmfc 45 £f)mmrz>z\£ 
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#:4 ShWhUBLT^SH, X7^7 U 3 0 2 3 2 

3 3«fc0t>^8fEA«S4 lj&*fBSM3H*:4 5j&>e>«tns«k'5tcaS®iSE(*:4 5 ©St 

. *mm<DMmuz&z>x7^ ¥2 ofZctn«\ gE&«i#4 sjwaigL 

I7^7U>^®3 0©fg2©£B#3 2£, WKB^Cxy H^2 2 iCjt^TlB 

W4 5A^itui^§o tot, *nis©^^<±;n^ s^ix^- 

IBSiStt 45i <D«^ lC<£o Tia»flE# 4 5 y F 2 2 

=t2 2©H£'\y HtC^tt§f|^m^©f^±^«Si|i<D*g/h^BltgtC»:D, ^<£> 
-T^2 (XatSI&fiB^s/ F^2 2tC*5JtSfl^ttI*Oft^<Z)— fiai^Ufefe© 

. *nm<Di&mz&ti& mm.x^-x(Dm^Nz^y), iia^^Hif 22 
^©ct^ic, ^mmcDmmjz^n^ mmsm.'w f^2 2cos^^\^ f& 
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ftcDQmmmjj&wmz l 1 it. mmm 2 3 ^©^jiii^^^s^ lo©5 
0 %^T-r&&;i£^w£t^ 0 ^ntCcbD, fe§iMi»4 5<Dmmm\z. mm%& 

g|5 2 3 i:^n5^) ®5$L1^ fB«#:4 5(D®^e>^n§^ (Ifl 2 
0^3 2) (Dg^OTKl&D, X^^2 0 £f2§M#:4 5 <h(DW^£<£D5i 

fc*3, 0 1 ('^bfc7s^-T^2 OTlt X7^7U>^®3 0©5^©il© 
g&#3 1^\ X^-f^#:2 1 ©X7^7'J >^ffi3 0 i:fiK^#J©S(C*f bT 
ffiC^oTl^. L/^U ^Sg©^J'^^X^<^2 Ote, 02 5\Z7jkls 
rz£ot£]&Wn:$>-?Tb£.^o M2 5{C^L/tX^-r^2 Ote> X7^7'J>^ 
®3 0<£>5^£>!g2£>gB#3 2^\ X7-f»2 1 CDXT^TU >^®3 0 £ 
l»i©®C*tLT¥!fl:^^T^I). I1©^3 1(1 I7^7U>^I 
3 0 (D^CDftm^^gBft' 3 3^:k^TSffiL;££iJ^;:&<5cfc5^ 12© 
g&#3 2 1^LTMbTl^o |gltf)g&#3 1 if 2 01^3 2 £(DW?mm 
dm 0° J^TT&&iI<i#W£L-^o |gl (Dg&#3 1 (D-9^*^2 3 

\z^&nz>ffift(DQm,mi®jjfa (m2 5\z^n^^m) <DmzL2iz, mm 

2 3 ±fo<DQm.m&-ft\»)(D-m'£ L0©50 %UTTr$>^>Z\ £i)W$. m 2 

5tC^Lfe^^-T^2 0 (£>^-<7)fiilcZ>l§figteu Ell \Z^.\stz.7,z>^ #2 0 £1*1*$-? 

02 5t^LfcX7-T^2 Ofc&^T, X7^7U >^®3 0©I2 
©^3 2£^tf«l©¥®<^ ^1©^3 1 ©5^S4£2B2 3t^^n^g|5 
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ft<D&nffiM1®4 2W<Dl&&L<Dm<D&m&* SB*fH2T?^-r. 
z\(DMi&^H2it, S$LO, L2iM9iliio«?i, UTlz. fi£L 
0£1. 2mm^Lfc^(3*3^SS$L 2 £M&g:H2 £(Dm&(Dm 

$1*, S$L2SlO/imtly&«^l:lt ftS0*«O. 5°, 1°, 10° 
, 3 0 ° <D (D StiH 2 ^-n^n, 0. 0 9 Mm, 0. 18Mm, 1. 
7 6 Mm, 5. 7 7jttmi/j:l), 

$L fi$L2 55 0ymibmi;(t M^^O. 5°, 1°, 10° 
, 3 0° (Dt^OMl&mH 2«, ^-n-^n, 0. 44Mm, 0. 8 7 Mm, 8. 
82Mm, 2 8. 8 7 

fi£L 2 £ 1 0 0 /zm£bfcig£-Mte> AS 0**0. 5°, 1°, 10 
°, 3 0° ©t^OS5«HH2tt, 0. 8 7 Mm, 1. 7 5 Mm, 1 

7. 6 3um, 5 7. 7 3 Mm<h&£o 
[^2©HJfi©J^fi6] 

02 6&^L02 8^#ILT, *5&W<D$& 2 (DmM<DMM\Z%Z>X 

<i ?\z.-D\^-zwmtz> a 026 «*Hi6fi©^s8t^sx ^-f ^<omwL<o—m^ 
^z>m£>&z$mmmfc4 5^m±Lxi^m<D^-rn\z^x^. x^^y^fe 

02 6 \Z^jkLfc&o\Z, ^mMommiZfaZX?^ ?2 O fc^T, 17^7 
U 3 0 te, 3 3 *^tr««fCl*5ViT^$tlfcSlk©IHia5 3 5 £ 

^ffit^-T^S. *mM(DMW<\Z&Z>X7'1 ?2 OT?H X7^7'J>^S3 
0**, &#8B#3 3^tr®«tC*3V>TJgfiJt$nfcD3SK3 5£Wrs;i£fc:«fc9 

0 2 6{3^bfeX^-T^2 0ti§I!2 5£WL, IHIgP3 5ttJl©fiHM2 5 
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0 2 8 tt, MI2 5©^V^-&{C*5^^)^MO^{C^^>X^-r^2 0 £ 
^2 OcoSiS^Ttt, M5 3 5*Mt5IiU, §i!2 5Wt5Ig 

30a-30c &Bf&-?z>i:n<Dmzftfr>n. m®M2 3 *iyf>mui 
(^j;oTTO3 5^Mt§„ *ii©«ii)X7-ry2 o ©sajg^fecD-?- 

^TmW-t&o 02 7«BBSi£#4 5jWelfeLW£(k£, 43«kl*iBSfll#4 5 
##ltLTV>££#©X^'r* r 2 OCD^^^-rffi"M0T*^„ 02 7 t^bfc 

o Sfc, X7^7'J >^®3 0©I1 3 l*3«fctfS§2a>8B#3 2 fct, 

^m^tai^4 2*5,fctf^l8iEAS84 l^iESJSMM 5 jfr ^in^ck 5 KfB 
«#:4 5 0lllMlTfi<. 

iB®&#4 5#lElt£l,TV>Slffl, X7-f»2 l©$IitlJS4 2i 
aaSflMM 5<£>®£<7>P B 1(Di?§iiH4«5 nmglt^^. 

*ms<7)^{3^^>x^-r^2 ot«, ii©nwi(ii§^7'r^2 o 

»J»#:4 5 ©S^MbfeOStnfcO-rSHildcfc -5X7^^2(5:^2 1 £fBHM& 

#:4 5 £©W^©f8££KlLt-*e:£a*T#<5. 

*Il©ii}:i§7 7-f ^2 OiatlH X7^7U>^I3 0^, 
3 3^tr««td*^T^SnfctHiaJ3 5*Wt5©T, f§ 1 <Dmm 
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o 

2 OctO fellX^-X^i/hTSC t 1 5 1 (1:^6. ^ 1 O^Jfi©J^ag«fc 
3 Ote, ^i^ft^I3 0 a, 3 0 b, 3 0 c IC <fcoTM$ 

nspaos^rbTir^. *^j(g<z)^sgTtt, 3:©iHfltt, aa»i«#4 5 finite u 

*&\Z, 0 2 9*3J;tfE3 0£#RabT\ *5SM©i 3 CD^JfiO^JItlSS^ 7 

*mS©^MtC^^>X^-r^2 OTH XT^TU >^®3 0©^1 ©SB^3 
lfcL S=KSB2 3©IB»«H*:4 5fc|Rl<®tc:^$nTHS. fit, ftftSK2 
4<Z>IESi&f*:4 5 Kft<® 3 4 fcJu 3(DfEgt^#4 5 tC[p]< ^(D 

, ®3 4tcsns'rssp^ t^ii©a5»3i<kf)fe, se®«t#4 5^e>«t 

. 1 3 4 1 3 1 t ©KCgiiO^t^ R 1 li, 3~4nmSST»5 

gB#3 1 £^t?®3 1 AS^TSXetC^lriT, S^2 3 <h^gP2 4 <7)^ 
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WTgftWr*. 0 3 0«3HSj«#4 5**HieL/T^S<»:€r©X7-f ^2 0 ©JKH 

"TO, iB»i&#4 5jWhMELT^£H, 17^7 U 3 0 Oil ©B?» 3 1 

*3«fctf££#SB#3 3#tE68£#4 5 ©HlCgHBrr*. dO«SlTf> «&»I9J2 4© 
ffifi«E#4 5(Cft<®3 4<hfEliJ»4 5 OiStOlBKOiEKtt, R HzmVK, 
3~4nmira5, tot, ^JfiOJ^HtCktl^ i&faX^-X £4Stf>T 

b^fc, ^^©J^Tte, *fti»aR2 4©|3Sii#4 5tC[6l<iS3 4tt3HS«E 

v h ^ 2 2 immsm 4 5 »cgs«rr s ji t <fc s nwmm.^ y h 2 2 
mmmt£4 5Htm±vx^^\z^^^^y2 0 commit. m3 oiz^l 

TU >tfm 3 0tf>it#SB#3 3K:*3HTiB»«H*:4 5©ffil:iit§^T$o 

*mM<DMm\z&z>x7^y2 oiz&ni*. mi&&zfm2<D&m&<Dmmiz 

o«i§X7^^2 otcknfi, H*5«fctJCl2©^Jfi©^Si«kO i b, H£ 

o 

surras. 
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<7)^&©flfi<D#|£^TM ; ^0T&<£>o 

5 #|aHB L T H 5 R8*3 <fc tXgBfiMK# 4 5 **#ifc U T US HQ O t^*UC*5 , 
*HI©fW§X7^^2 0T(t !7^7'J>^ffi3 0H fBHiS#:4 

nfcH»©IHlg&3 5^LTU§. 03 2\Z^L,rc&m*, W^3 5\Z'£m.ffiA 
ffl4 1*-rM$ntli5. 0 3 3 ^Lfc^raS, 3 5 fi^#^7> 3 3 (D 
ifi§C©Mi$nTt>5o 03 3{C^bfe^J-r«, X7^7'J>^®3 0©J^ 

*HJ6©^fiB^SX7<^2 OTH I7^7'J>^I3 0H, gB&ftgfM 

5«bT^§r B i©x7<^*#:2 i (Dmm&mm^&fr&m&teMf&ztiT 

4 5#ISfeLT^5|yj©X7^2M*2 1 ©gf&£— ^»31«t3^<t^T#S. * 
03 3^^Lfect3^, X7^7U >^ffi3 0 (Dmm&Hz&UTX?^ 
1 ©Xy>?&®^0'rseii:»3J:0, X^-T^2 0 t.Um®kVt4 5 

£ J: D fliU ^ B£lhT £ H <h ^ £ . 
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£ «k o THB® <h £fr 3 illtA v FtcfeilfflT^ z. t. ifi-V % Z> . 

xmtiaisrzammzur), 7.?^ ?*mnzmmw(Dmzmmrz>m\zu. 

¥ttmmfo£(Dmmz ^■oxmrnuw^mmmm.^y kuwjmts z. 

^- x £ng/hT & £ £ a* pjf g (c & § . 
^w©»JKfla^y Ffflx^^-ytc^^T, i2©^a, v fl«# 

m. mmmm.^yFmi L mmmfc(Dmo)TS;<\zmwvtetfz, ^20^, 
mmmm^y\ t mi L iz\£^xtmi&m^$&-?z.£rfx%z> a tom^ m&x 

mm± b t ^ s ra rai2® «t#<z>® tegs® l . iae«M*#*iei$6 ux^s w«be& 
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^BJ^^JM^y Kffl77-f^l:*^T, !3»«t#:^leHgLT^S 

w & ck rjfiaeiK4*:^#ih l t v i s m o ^ -r n k & ^ t *> , * ^ 

%^tsmmz&^Tmf&zttfcW]ffi$:misTh&^o zwm&iziz, 7 

, MUffl<Dmmmmz\ni<m<Do-t><D. mmwKD&mmmzrai<mzmm-Tz>& 
^^cosiiKfia^y Hfflx^-r^tc^^T, 
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(ci6]<®«> mmmmmmmzm<m(Dv^>(D, mm&v>ft&mmzia\<miz 
&ft<D&z&>T\zt3L o , 7.^i?£.ummwhv>m^& <o mmizmk-tz z. t 
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B^EX^^^lC^tSi!^ 

3. WIEIE»#:^[HlfebTV^K, HulE^2(D^<h|E^#:(D®chcD^:-r 

4. HfifEx^-r^#:tt, mmmmm^±isT^&mmzmmfc(Dmizm 

5. ffitzx^-i^mz, nmzmmfc(DmizitiVTmM&m]&-?z>mz. m 
mm^^mwiztmmwmizmmT & z t. zftWLtT&m&m 4 iBm©** 

6. mt^^-i^mz. ffimmmw<Dmfrt>Mnz>m\z, mmm^^ 
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8 . ft&IBIB® J&*HHg b T Ir i S Pfl J; Z$M 1 313® J&*#lk L T V > 3 K © V > 
fnfc^Tfc, tf)f3X^^^^«HUs3^^fc43^Tf3^#(D®^SM 
U aoHuf3^l ©SB^«J;^2©g|J^tt, ffii3£^tfjaS:fcJ:tf^»EA*S 
**!3»ii^e>«tn«5 < fc"5fc|3®«Efr©®tc:»bT«< ^^$#H<!:t5if*i 
lt3«<D^ME5i/\y TO7^^. 

9. HufSmi ©^i^2(D^i:<Df c j:-r^^«3 0° 

12. mif3^#:*f[6]®«> ffj|3^^^M^lC^^T^$nfc[HIgP^W 

u wgBia^«MS3S«ai5Jc^$nTVisci<fc^is^"rsffl!f^i H3tt© 

13. ft&SBX^-f ^Mfrtt, Htc, fl9!3S«SB*3«fctJC«5iR8B©fta3»«l#t'i6l< 
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Si£#a*lHlte bTV^Ktc:*5^T, tutsm 1 cogfcfr CD 5 Sfj fBSISSP * tl -5 
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u&mf&T&xmt. 
mttt^-iymmmz, mmm 1 mibis 2 ©^^^^tfiis^^ 

tc\ mm^^^ymmu^mx-rzxnh 

20. MiBx^-r^fflSM^jpx-r^xs«, tn5^i©eu^s^-rsfc«)tc 
mmx?^ ymmtt&wm-r sunt* mibih 2 ©gp^s^-rsfc^tcifiH^ 
^< ymmtt&mm-rzxmt&'StszLt: ^mt-r^m^m 1 9 3Btt®?m« 

2 1. MfBX^^ffl^*£#nxT<5X*§«, ffffB&teMft®^ ffifB3B&&# 

© 0 & b# \z & w- § M ib x ^ << ^ w <d mm & ffl'M r s fc * © w a * ?m -r * x e 

o 

2 2. SfffB^l©^t^2(D^<h(7)7 t j:-r^^«3 0° KTT$§^<!:^ 
2 3. MfBX^-ryffl^^UnXT^XS«, fj|B^#:MffilS{C*5^^HUlB^ 

2 4. ffiffiX^^ttifcfcSa^fcJ:, fflgE3E®i&#k:ffl<M£Wbffiffii»GSfiB 
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25. mmx^'tymmM&mjiTzjimte. mtzmm^^v^ 

mw \z [S] < m & m emm & wmt § xs ^ t? z. t. t -t z> m &m 2 4 sa 

27. saga;*7-r^ffl9fc#£inxT5xett, saaa«ais^xy5 L >^-rsjii: 

ct o t , mtmfcM fam ic & # § mrnrn^-^ &^-&mm \z x 

£#f»<fc-r*i*3jfcg2 6iH«©»lBSfiBfC'V.y KJHX^^©S83g#*£. 
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